Idiosyncratic consumption risk explains more than 60 percent of the crosssectional variation in quarterly exchange rate changes and currency returns. Our results are obtained from data of 13 industrialized countries and are based on an international version of the consumption capital asset pricing model (CCAPM) in which we account for international consumption heterogeneity. We use this framework to dissect the consumption-exchange rate anomaly, the empirical fact that international variation in purchasing power alone does not appear to account for di¤erences in consumption growth rates across countries. As an explanation for this phenomenon, we explore the presence of currency risk premia that also lead to departures from uncovered interest parity (UIP). We decompose the cross-sectional variation in consumption into one component that is due to cross-country di¤erences in in ‡ation rates and a second component that is due to international variation in nominal interest rates. We interpret these factors as indicators of goods and …nancial market segmentation respectively. We …nd that both help account to virtually equal parts for the cross-section of exchange rate changes. Interestingly, the price of aggregate consumption risk has declined over the 1990s, in line with a growing literature that documents a growing internationalisation of country portfolios over this period.
Introduction
According to the consumption capital asset pricing model (CCAPM), currencies -like any asset -should be priced for the exposure to world aggregate consumption growth risk they deliver. Lustig and Verdelhan (2007) have just recently argued that a version of the CCAPM can account for departures from uncovered interest parity (UIP). High interest rate currencies therefore depreciate less than is implied by UIP since they expose the investor to lots of aggregate consumption growth risk. Conversely, low interest rate currencies depreciate by more than is implied by UIP because they provide a hedge against aggregate consumption growth risk.
As emphasized by Brandt et al. (2006) , exchange rate changes should re ‡ect relative intertemporal marginal rates of substitution (IMRS). In a consumption-based model this implies that countries with relatively high consumption growth will tend to have depreciating currencies, those with low consumption growth appreciating ones.
The international dispersion of consumption growth rates should therefore be a key determinant of the cross-section of exchange rate changes. In particular, if consumption growth rates di¤er across countries -and low international consumption correlations are a salient feature of the data (see Backus, Kehoe and Kydland (1992) ) -this heterogeneity should be re ‡ected in standard pricing relations for currency risk. This insight forms our point of departure for this paper.
Based on a CCAPM framework augmented to include international consumption dispersion as an additional pricing factor, we …nd that idiosyncratic consumption risk explains more than 60 percent of the cross-sectional variation in exchange rate changes. These results are obtained from quarterly data of 13 industrialized countries for the period 1971-2003. Our analysis places itself between two strands of the recent literature.
First, a number of recent papers has employed empirical asset pricing models with heterogeneous consumption. 1 However, to our knowledge, Sarkissian (2003) is to date the only study that applies such a model to price currency returns. Here, we employ a framework similar to Sarkissian's to dissect the mechanism to which a second strand of recent papers, notably Lustig and Verdelhan (2007) 2 and Brandt et al. (2006) , have drawn the profession's attention and that emphasizes the role of variation in relative intertemporal marginal rates of substitution for the determination of exchange rates:
In a world with complete …nancial markets, frictionless trade in goods and homothetic preferences separable in consumption and leisure, consumption growth rates should equalize and consumption dispersion is zero. Introducing non-traded goods in a model with complete …nancial markets, Backus and Smith (1993) show that even under complete …nancial markets, deviations from purchasing power parity can drive a wedge between consumption growth rates so that relative consumption growth should move in lockstep with (real) exchange rate changes. This theoretical link between consumption and real exchange rates has so far mainly been examined in the time-series dimension (Backus and Smith (1993) , Kollmann (1995) and more recently Ravn (2001) ) where it has found virtually no empirical support.
Here, we argue that the use of an asset pricing model in which consumption growth rates di¤er across countries is a natural starting point to investigate the consumption-exchange rate anomaly further.
Once we allow for incompleteness of …nancial markets, the Backus-Smith 1 Constantinides and Du¢ e (1996) was the …rst paper to demonstrate theoretically how idiosyncratic consumption risk, captured through consumption dispersion, can come to …gure in aggregate pricing relations when markets are incomplete. This seminal paper has motivated a number of empirical studies, including Brav et al. (2002) , Jacobs and Wang (2004) and Sarkissian (2003) . 2 We will often refer to this latter paper as 'LV'.
relation should still hold in expectation, but -as we show -only to the extent that uncovered interest parity holds. In theory, while consumption and real exchange rates do not have to be perfectly correlated if …nancial markets are incomplete, departures from UIP and departures from the Backus-Smith condition should still be highly correlated in the cross-section, though not necessarily for individual countries over time. Our empirical results suggest that this is the case, which may help explain why earlier studies that have focused on the time series dimension of the data have not identi…ed this relation.
Our results support the view that the cross-section of international differences in consumption growth rates should be related to the cross-section of real interest rate di¤erentials. This in turn suggests that consumption heterogeneity and its explanatory power for exchange rate changes can have two conceptually di¤erent sources:
The …rst source is heterogeneity in nominal interest rates. The importance of the international spread of nominal interest rates has recently been emphasized by LV who …nd that forming currency portfolios by the size of the interest rate di¤erential is key for the successful application of the CCAPM to currency returns. We argue that using portfolios sorted by interest rate di¤erentials as test assets in a representative-agent model is conceptually very similar to using the cross-sectional dispersion of interest rates as an additional pricing factor in a heterogeneous-agent framework, as we do here. 3 In fact, in our model, the cross-sectional dispersion of interest rates helps price the cross-section of currency returns using quarterly data and without prior portfolio formation. We therefore call this interest-rate dispersion factor the LV factor and we interpret it as an indicator of …nancial market integration: when nominal interest rates equalize across countries, then ceteris paribus, consumption growth rates should equalize, re ‡ecting the same cost of intertemporal substitution across countries.
The second important driver of international consumption dispersion to which we draw attention here is heterogeneity in in ‡ation rates: as emphasized by Backus-Smith (1993) , even in complete and seamlessly integrated …nancial markets, intertemporal marginal rates of substitution and therefore consumption growth rates should equalize only to the extent that purchasing power equalizes. We …nd that the inclusion of the cross-section of in ‡ation rates contributes signi…cantly to the empirical success of our model. We therefore call this factor the Backus-Smith factor and we interpret it as an indicator of goods market integration: 4 if goods markets are perfectly integrated and an ever larger fraction of goods is traded, consumption price levels denominated in a common currency should equalize and the international dispersion of in ‡ation rates should decrease.
Our decomposition of the cross-sectional variance of consumption into one component that is due to cross-sectional heterogeneity in in ‡ation rates -the Backus-Smith (or 'BS') component -and a second component that is due to international variation in nominal interest rates -the LV component -shows that both factors account to virtually equal parts for the pricing power that the cross-sectional variance of consumption has for exchange rates. 5 Our results not only suggest that the failure of uncovered interest 4 A third determinant of the cross-sectional dispersion of consumption should be the cross-sectional covariation between interest rate and in ‡ation rates. We also explore the role of this 'Fisher'factor in our analysis. It is, however, empirically not very relevant and that's why we omit it from our discussion here. 5 Adler and Dumas (1983) were among the …rst to argue that idiosyncratic in ‡ation risk could be a powerful factor in explaining currency returns. Our results support this view.
rate parity and the consumption real exchange rate anomaly are more closely linked than may have commonly been believed. They can also be read as an extension of the results by Lustig and Verdelhan (2007) to a setting with potentially incomplete markets. In addition, they provide a taxonomy of the extent to which the consumption-real exchange rate link is determined by …nancial market incompleteness on the one hand and segmented goods markets on the other.
As a policy application of our framework, we ask how the price of idiosyncratic consumption risk -as an indicator of the marginal value of buying an additional unit of consumption insurance -has changed over time, as world …nancial markets have become more integrated. We …nd that both the quantity of idiosyncratic risk as well as its marginal disutility have decreased substantially, in particular since 1990. This …nding ties in with an important and by now well-established literature that dates the onset of the recent major wave in …nancial globalization in the …rst half of the 1990s (Lane and Milesi-Ferretti (2002 ,2003 ). Our results also line up with those of Brandt et al. (2006) who argue that given the volatility of exchange rate changes international risk sharing must be much better than is commonly implied by consumption based tests. Our analysis here puts a price on consumption dispersion, shows that it is relatively small and that it has been declining over time.
The remainder of this paper is organized as follows. Section two presents our theoretical framework and relates it to the Backus-Smith puzzle. We present our main results in section three and …nally conclude in section four.
A simple framework
In complete currency markets, the change in the exchange rate can be expressed as the relative intertemporal marginal rate of substitution:
where q k t+1 is the percentage change in the real exchange rate of country k and m t+1 and m k t+1 are the logarithmic home and foreign discount factors respectively. In a setting with constant relative risk aversion, (1) can be specialized to
where is the coe¢ cient of risk aversion, c denotes consumption growth and superscript k denotes a country k variable. Variables without a superscript k pertain to the home country. Since Backus and Smith (1993) , this relationship has been the focus of much empirical research. Most studies …nd the link between real exchange rates and consumption tenuous at best, the correlation generally insigni…cant and often wrongly signed. In our analysis here, we build on Lustig and Verdelhan (2007) to explore this link in the cross-section. In so doing, we use and extend a simple version of the consumption capital asset pricing model (CCAPM).
The standard version of the CCAPM assumes the existence of a representative agent which implies that consumption growth rates should be equalized internationally. However, the very notion of equation (2) is that international consumption growth rates di¤er across countries and since Backus, Kehoe and Kydland (1992) low international consumption correlations are a prominently documented feature of the data. We therefore adapt our CCAPM to account for this international consumption heterogeneity. We start from the …rst-order condition of a country k investor with respect to holdings of foreign currency:
where R j t+1 is the return of holding one unit of country j currency relative to an arbitrary base currency (We will generally use U.S. dollars as the base denomination). We discuss the exact speci…cation of this return below.
For now we average condition (3) over all countries to obtain
where K is the number of countries. We denote the average pricing kernel
Under CRRA-utility, we can approximate
where, in addition to the notation already introduced above, is the subjective discount factor. We then expand M t+1 around world average consumption growth, c t+1 to obtain
The …rst order term is zero by construction whereas for large K, the second term is a multiple of the cross-sectional sample variance of c k t+1 .
Denoting this consumption dispersion term with
we obtain
In our empirical implementation, we use the logarithm of M t+1 that we approximate as
where
is a constant term and m t+1 = ln M t+1 . Hence, the international heterogeneity of consumption growth rates gives rise to a second pricing factor, the cross-sectional variance of consumption, scaled by the square of the aggregate consumption growth rate. 6 According to the Backus-Smith relation (1), international di¤erences in consumption growth rates across countries are a key determinant of exchange rate changes. Holding foreign currency therefore necessarily exposes the investor to idiosyncratic consumption risk. It would therefore seem that di¤erences in the exposure to such risk are a natural determinant of the cross-section of currency returns. In fact, our results suggest exactly this. 6 In our empirical implementation we report results for 2 K;t+1 rather than
1 as pricing factor. This does not a¤ect any of our conclusions.
As we will argue, the sorting of individual currencies into portfolios according to the size of the interest rate di¤erential (as done in Lustig and Verdelhan (2007) ) implicitly amounts to using the cross-sectional variance term as a pricing factor: using the cross-sectional variance term directly, we price quarterly currency returns in industrialized countries without prior portfolio formation. We also show that di¤erences in the exposure to to risk are directly related to interest rate di¤erentials and, therefore, to the currency risk premium.
Interest parity and the Backus-Smith condition
If uncovered interest parity holds, regressions of exchange rate changes on the nominal interest rate di¤erential of the form
where e k t+1 is the change in the nominal log exchange rate (measured in terms of foreign (country k) currency to home currency) and i t denotes the nominal interest rate, should yield a coe¢ cient of unity. The UIP puzzle, …rst stated by Fama (1984) , is the empirical regularity that k is typically much smaller than unity and often even negative in the data. The excess return of investing into foreign over domestic bonds is given by i k
Hence, a value of < 1 implies that the expected return on investing in foreign currency is predictable.
so that high interest rate currencies generate a positive excess return. To highlight the link between the UIP puzzle and the Backus-Smith condition, we …nd it useful to start from the …rst-order condition of the country k investor for whom, in analogy to (3) above, the risk-free rate is determined by
Note that the country k bond is a safe asset only for country k investors 7 -investors in all other countries would necessarily face exchange rate risk when investing into bond k. Hence, there are as many di¤erent risk-free rates as there are countries and under our maintained assumption of CRRAutility, a second-order expansion of this condition (and the assumption of log-normality of consumption growth) yields
where = log( ) and k t+1 is the in ‡ation rate in country k. We assume the variance term that re ‡ects the precautionary savings motive to be constant over time and we normalize it to zero. Plugging in for i k t i t , we can then write the excess return of investing into foreign currency bonds as
Under UIP, this excess return should be zero, so that we obtain
This equation is almost identical with the Backus-Smith condition (2). It is however, important to note that (14) holds in expectations only, whereas (2) holds in all states of nature; whereas the latter condition will only be satis…ed in complete markets, the former is much more general. However, even tests that have focused on the much weaker version of the condition, e.g. Kollmann (1995) , have generally found little evidence to support it. Our derivation here suggests that the failure to identify (2) -or even the weaker condition (14) -in the data is intimately linked to the failure of UIP. Clearly, condition (14) will hold only if UIP holds. Since UIP is grossly violated in the data, maybe we should not hope to identify a relation such as (2) from the data directly. But, according to (13) , expected excess returns on a currency, i.e. the deviations from UIP, should be related to expected deviations from the Backus-Smith condition. Our empirical results suggest that they are.
Whereas (14) has found little empirical support in the data, relation (13) has to our knowledge not been examined directly. Investigating (13) in the time series would involve proxying for the dynamics of unobserved expectations.
Our approach is simpler -and arguably more successful: we focus on the cross-sectional implications of (13) by taking time series means of realized excess returns and of actual deviations of relative consumption from real exchange rates. We then compare the cross-section of the country-speci…c means of these two time series. Our empirical results below provide strong evidence in support of relation (13) .
We therefore suggest to explore the link between exchange rates, consumption, in ‡ation and interest rates further by exploiting the asset pricing implications of (14) using the pricing kernel expansion (8).
We …rst rewrite condition (13) as c k t+1
where v k t+1 is an i.i.d. disturbance term. This implies that the cross-sectional variance of consumption should equal the cross-sectional variance of (ex post) real interest rates, up to the cross-sectional variance of the expectation error v k t+1 so that
where var K (:) denotes the sample cross-sectional variance operator. Plugging this relation into (8) and dropping the residual term
Note that it is an empirical question whether we can neglect
To the extent that we can, the approximation (16) should price exchange rates almost as well as the consumption-based representation (8) above. The approximation here implies a model with four pricing factors: the …rst is world average consumption growth. The second factor is the cross-sectional variance of nominal interest rates. This factor is key in understanding the link between our results here and the ones obtained in the Lustig and Verdelhan study. As Lustig and Verdelhan themselves note, their representative agent CCAPM successfully prices excess returns on a set of currency portfolios that are formed by the size of the interest rate di¤erential, but not the individual currencies. This is because the portfolio formation emphasizes the cross-sectional spread of interest rates and this spread is needed to explain the cross-section of currency returns. In our setting, where we set out by explicitly acknowledging the heterogeneity in consumption, the cross-sectional dispersion of interest rates arises naturally as a pricing factor.
We believe that it is the feature of our model that is at the root of one of our main empirical results: our ability to price currencies in a CCAPM context without prior portfolio formation. We call var K (i k t ) the Lustig-Verdelhan (LV) factor.
Our framework gives rise to two more pricing factors. Most importantly, the term var K ( k t+1 ) captures idiosyncratic in ‡ation risk. It is this risk which is at the heart of the Backus-Smith condition: international consumption correlations should be perfect only to the extent that relative purchasing powers are equalized. Consumption growth should be high in countries with high domestic purchasing power (low prices) and low in places with high prices (low purchasing power). To the extent that only in ‡ation di¤erentials account for departures of consumption correlations from unity -as the complete markets version of the Backus-Smith condition would suggest -the cross-sectional variance of consumption and the cross-sectional dispersion of in ‡ation rates should comove perfectly. We therefore call var K ( k t+1 ) the Backus-Smith (BS) factor. We interpret this factor as an indication of goods market segmentation: if goods markets are perfectly integrated, international in ‡ation di¤erentials should at least be small or even vanish altogether.
Finally, there is the covariance between nominal interest rates and expected in ‡ation that measures the cross-sectional comovement between idiosyncratic interest rate and in ‡ation risk. We call this term a Fisher-parity factor. However, as we will see in our empirical implementation, this factor is only of very limited importance and we therefore do not discuss it any further.
We start our empirical analysis by using the purely consumption based representation (8) of the discount factor m t+1 to price currency returns. We then move on to the decomposition (16) of m t+1 that allows us to ask to what extent cross-sectional variation in interest and in ‡ation rates contributes to the success of var K ( c k t+1 ) as a pricing factor.
A direct implication of our derivations above is that the cross-sectional dispersion of consumption growth rates should fully capture the conditioning information contained in interest rates. In our analysis we therefore focus on cash currency returns -exchange rate changes -directly. 8 Below, we
show that consumption dispersion does indeed capture the international dispersion of interest rates and we demonstrate that our model therefore also helps explain departures from UIP.
Data and Empirical Results

Data
Our full sample contains quarterly data on exchange rates as well as real, p.c. 
Empirical Results
Departures from UIP and the Backus-Smith condition
According to (13) , departures from UIP should be directly related to the vio- A regression of the mean deviations from UIP on the deviations from the Backus-Smith condition corroborates the visual impression. We …nd highly signi…cant estimates and high R 2 throughout.
Pricing currency returns
We follow two di¤erent asset pricing approaches to explore the relation between our world consumption-based CAPM with heterogeneity and returns on currencies. First, we ask if one of the two factors in question, world consumption growth and the cross-sectional variance of consumption growth, helps to price currency returns given the presence of the other. Therefore,
we use the generalized methods of moments (GMM) framework of Hansen and Singleton (1982) to exploit the testable restrictions imposed by
with m t+1 the natural logarithm of the average pricing kernel and r j t+1 the log return on currency j. We simplify the log-linear discount factor to
The GMM estimator chooses the parameters b 1 and b 2 , such that the model ful…ls the restrictions in (3) best. This procedure amounts to minimizing the errors of our pricing model. Therefore, we use a two-stage procedure. We employ the identity matrix as weighting matrix in the …rst step to obtain estimates of b 1 and b 2 and the optimal weighting matrix suggested by Hansen and Singleton (1982) in the second step to compute standard errors.
All of our results remain qualitatively the same if we use …rst-stage GMM estimates only. 9 Secondly, we assess what risk factor is actually priced in currency returns.
We estimate risk prices via the Fama -MacBeth (Fama and MacBeth In the second step we run the following cross-sectional regressions
at each point in time to obtain estimates of the risk prices, c and . Table 1 presents GMM estimates and risk prices when we consider nominal returns on U.S. dollar exchange rate changes of twelve developed countries at quarterly frequency. 10 We start with pricing nominal exchange rate changes because the "true" rational expectations risk premium on foreign currency should be predominantly determined by the covariance of exchange rate changes (currency returns) with consumption growth or other systematic sources of risk as shown by Engel (1996) and Lustig and Verdelhan It is interesting that our results corroborate this pattern on a completely di¤erent sample period using currency returns instead of stock returns.
The GMM estimates re ‡ect that both of the risk factors are helpful to price currency returns. However, we are particularly interested if these factors are actually priced and how large the respective price of risk is. The row 'FamaMacBeth' of table 1 presents Fama-MacBeth cross-sectional regression estimates of the risk prices of our two factors in question. The t-statistics in parenthesis are adjusted for the fact that the regressors are generated (Shanken (1992) ). R 2 denotes the cross-sectional R 2 proposed by Jagannathan and Wang (1996).
The estimated price of world consumption growth risk is statistically indistinguishable from zero. Though average consumption growth risk seems to be helpful in pricing currencies, it is not priced in average currency returns. Quite in contrast to this …nding, the cross-sectional variation in consumption growth is a signi…cant determinant of returns on currencies. We estimate its price to be around 0.14 percentage points per quarter, i.e. approximately 0.56 percentage points annually. In addition, the heterogeneous agent world consumption CCAPM explains about sixty percent of the cross-sectional dispersion in average returns on currencies. We are thus able to show that international consumption dispersion is an important determinant of the cross-section of exchange rate changes. 
Inside the mechanism: consumption heterogeneity and the
UIP puzzle
The idea that an extra risk premium for holding foreign assets explains the empirical failure of UIP has attracted considerable attention (see e.g. the survey in Engel (1996) 
We do not report our estimates of k since they largely corroborate the estimates provided by Bansal and Dahlquist (2000) for the countries under consideration here. But one should note that the estimates are virtually all smaller than one, and many of them negative-there is clear evidence of a UIP puzzle in our data set.
In the mould of the large literature on the UIP puzzle, we then proxy for the conditional expectation of e t+1 using the …tted value of regression (20) as 13 c e
With some abuse of language, we call c e k t+1 the UIP-related component of the exchange rate change, based on which we construct a measure of the conditional expectation of the currency risk premium, k t+1 as
We then ask if the cross-sectional dispersion in d k t+1 re ‡ects exposure to the two price factors, i.e. average consumption growth and consumption dispersion. To this end, we obtain a set of conditional betas by regressing
where k t+1 is the residual from (20) . The results here also shed light on why we are able to price currency returns without prior portfolio formation. As Lustig and Verdelhan (2007) note, high interest rate currencies generate positive excess returns because they deliver lots of exposure to aggregate consumption growth risk, low interest rate currencies generate low expected returns because they are a hedge.
Since individual interest di¤erentials are mean-reverting so that individual countries shift from low to high interest rate di¤erentials and vice versa over time, the excess returns on individual countries' currencies cannot have a time invariant beta with respect to consumption growth risk. One interpretation of our approach is that consumption dispersion proxies for exactly this time-variation in country's exposure to aggregate consumption growth risk. Speci…cally, our setup can be seen as the approximation to a model in which conditional betas with respect to consumption growth get scaled with the cross-sectional dispersion of consumption. To see this, note that for small 2 K;t+1 c t+1 we can expand the beta-representation for currency k's
with t+1 = c + 2 K;t+1 and const = c + k .
Hence, instead of a model in which conditioning information is e¤ectively used to scale returns, as in LV, our approach uses consumption dispersion as conditioning information to obtain scaled betas. We illustrate this intuition in …gure (3), that further underscores the importance of consumption dispersion in obtaining our results. The …gure plots the mean interest rate di¤erentials i k t i t against the conditional , i.e. the beta of k t+1 with respect to idiosyncratic consumption risk. There is a clear positive relation:
currencies that have low , appreciate when idiosyncratic consumption risk is high. This in turn is associated with low interest rate di¤erentials. Our scaled-factor interpretation provides an explanation for this pattern: the currency's low exposure to idiosyncratic consumption risk also implies a low conditional beta with respect to aggregate consumption risk. The currency is a hedge and it will be a better hedge, the higher idiosyncratic risk is.
According to the standard CCAPM, the currency should therefore yield low expected returns, and the results by Lustig and Verdelhan imply that it should be a low interest di¤erential currency.
Our results extend those of Lustig and Verdelhan (2007) to an empirical setup with (potentially) incomplete markets. While the mechanism highlighted by Lustig and Verdelhan seems to be key in reconciling crosssectional di¤erences in returns on currencies with the CCAPM, the intuition behind this mechanism explicitly relies on heterogeneity in consumption across countries. In the data, international consumption correlations are far from perfect. To the extent that this is the case, idiosyncratic consumption risk should be priced into currency returns. Indeed, we …nd that idiosyncratic consumption risk is priced and the results in this subsection suggest that consumption dispersion captures the information implicit in interest rate di¤erentials. Next, we show that there is another important reason for why consumption heterogeneity is priced: the risk associated with international ‡uctuations in purchasing power. It is this heterogeneity in in ‡ation rates that is at the heart of the Backus-Smith relation. We show that idiosyncratic in ‡ation risk is an equally important determinant of exchange rate changes.
The cross-section of currency returns and the Backus-Smith puzzle
In section 2.1, we related our asset pricing framework to the relation between real exchange rates and relative consumption growth as proposed in Backus and Smith (1993). We derive a similar but weaker condition, equation (14) , that earlier research focusing on the time-series dimension has found to be an empirical challenge (e.g. Kollmann (1995) ). As we have demonstrated, deviations from UIP and deviations from the BS condition are highly correlated which implies that the international dispersion in consumption growth rates is indeed related to variation in (nominal) interest rates and in ‡ation rates.
To further dissect the role of consumption heterogeneity, we now decompose international consumption dispersion along the lines of the decomposition in (16) into a Lustig-Verdelhan factor (the cross-sectional variance of nominal interest rates), the Backus-Smith factor (the cross-sectional variance of in ‡ation) and a Fisher parity term (the covariance of interest rates with in ‡ation). We assess the importance of each of the factors for the pricing of currency returns by estimating their respective risk prices. 14 Table 3 Compared to the baseline regression with all four factors in table 3, it turns out that consumption growth and the LV factor alone capture a substantial fraction of the cross-sectional variation in exchange rate changes.
However, the results in panel B suggest that, when considered on its own, the BS factor is even more successful in explaining the cross-section of currency returns. The cross-sectional R 2 is substantially higher and at the same time pricing errors are lower than those reported in panel A. While the LV factor does a remarkable job in explaining the cross-section of currency returns, we seem to miss a lot of explanatory power if we do not consider the BS factor -idiosyncratic in ‡ation risk seems to be an important determinant of currency returns.
The price of idiosyncratic consumption risk over time
The impact of idiosyncratic consumption risk on currency returns is inter- As a last exercise, we explore to what extent goods and …nancial market integration respectively can account for the decline in the price of idiosyncratic consumption risk. Table 6 reports subsample estimates of the LV and BS factor respectively. The LV and the BS factor are statistically signi…-cant determinants of average currency returns in the period from 1971Q1 to 1989Q4 but not in the more recent period from 1990Q1 to 2003Q2. In the light of our earlier interpretation of these factors, this …nding suggests that both …nancial and goods market integration are key drivers of the increase in international consumption risk sharing.
Robustness Checks
Before we conclude, we brie ‡y report on a range of robustness checks with respect to alternative data speci…cations: we tested our CCAPM with heterogeneity using U.S. dollar exchange rate changes de ‡ated with realized 
Conclusions
In this paper we have provided an asset pricing perspective on the link between real exchange rates and consumption. This link, …rst explored by Backus and Smith (1993) , suggests that relative consumption growth rates should be inversely related to ‡uctuations in real exchange rates: a country's consumption growth should be high when local prices are low and vice versa. While this link is central in most modern macro-models, it has found little support in the data. Here we have argued that the empirical failure of this link and the failure of uncovered interest parity may be two sides of the same medal.
In a …rst step we recognize that if consumption growth rates di¤er across countries, then this heterogeneity should be re ‡ected in standard pricing relations for currency risk. We …nd that idiosyncratic consumption riskmeasured by the cross-sectional variance of real consumption growth -explains more than 60 percent of the cross-sectional variation in exchange rates in a standard consumption CAPM adjusted for heterogeneous consumers. In a second step we further decompose idiosyncratic consumption risk into one component that is due to heterogeneity in in ‡ation rates -a Backus-Smith factor -and another that re ‡ects international heterogeneity in the price of intertemporal substitution and that is measured by the cross-sectional variance of interest rate di¤erentials -the Lustig-Verdelhan factor. We …nd both factors signi…cant and successful in pricing the cross-section of currency returns.
As a policy application of our framework, we have examined how the price of idiosyncratic consumption risk has changed over time as …nancial globalization has accelerated in pace. We …nd that, even though international consumption correlations do not at …rst sight seem to have increased since the beginning of the 1990s, the cross-sectional dispersion of consumption risk has clearly been trending downward as has the world price of idiosyncratic consumption risk. This drop in the price of idiosyncratic consumption risk seems to be driven to equal parts by …nancial and goods market integration -we …nd that the risk prices of both the interest rate dispersion factor as well as of the idiosyncratic in ‡ation risk factor have fallen considerably. 
Tables
The betas are obtained from time series regressions of exchange rate changes on average world consumption growth and the cross-sectional variance of consumption growth. Tstatistics of the risk price estimates, λ, are corrected for this generated regressor bias (Shanken, 1992) . The sample spans the period from first quarter 1971 to second quarter 2003 and uses data on exchange rates and consumption from the following countries: Australia, Austria, Canada, France, Germany, Italy, Japan, Norway, Spain, Sweden, Switzerland, United Kingdom and the United States. 
The betas are obtained from time series regressions of exchange rate changes on average world consumption growth and the cross-sectional variance of short-term interest rates (LV), inflation (BS) and the cross-sectional covariance of interest rates with inflation (FP). Tstatistics of the risk price estimates, λ, are corrected for this generated regressor bias (Shanken, 1992) . The sample spans the period from first quarter 1971 to second quarter 2003 and uses data on exchange rates and consumption from the following countries: Australia, Austria, Canada, France, Germany, Italy, Japan, Norway, Spain, Sweden, Switzerland, United Kingdom and the United States. The betas are obtained from time series regressions of exchange rate changes on average world consumption growth and the cross-sectional variance of short-term interest rates, inflation and the cross-sectional covariance of interest rates with inflation. T-statistics of the risk price estimates, λ, are corrected for this generated regressor bias (Shanken, 1992) . Panel A reports the results for the sample period from first quarter 1971 to fourth quarter 1989, panel B the estimates for the period from 1990Q1 to second quarter 2003. We use data on exchange rates and consumption from the following countries: Australia, Austria, Canada, France, Germany, Italy, Japan, Norway, Spain, Sweden, Switzerland, United Kingdom and the United States. Cross-sectional standard deviation of world consumption growth
